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Pre-Service Agricultural Education Teachers' Knowledge and Perceived Self-
Efficacy to Teach Welding 
Chapter 1  
Introduction 
With most teacher preparation institutions hovering below 128 credit hours, finding ways 
to include technical competency preparation for pre-service teachers is difficult (Burris, 
Robinson, & Terry, Jr., 2005; Robinson, Krysher, Haynes, & Edwards, in press).  Providing 
secondary students with adequate opportunities to acquire necessary technical competencies in 
agriculture is challenging, especially when considering the subject of agricultural mechanics 
(Burris et al., 2005).  
 Today’s pre-service teachers experience difficulty acquiring the skills necessary to be 
competent in teaching agricultural mechanics, especially due to the small number of available 
technical course hours.  Dillard (1991) stated that it can be difficult to produce prepared teachers 
of agricultural mechanics with a minimum requirement of seven credit hours. Curently, 
Oklahoma State University (OSU) requires only five credit hours in agricultural mechanics 
coursework.  As such, a need exists to determine if the current agricultural mechanics 
coursework at OSU is meeting the needs of its pre-service agricultural educ tion teachers.   
Agricultural mechanics is a science-based curriculum that provides teachers with 
opportunities to integrate concepts of physics, chemistry, and mathematics (Miller, 1991).  
“Agricultural mechanics traditionally has been a cornerstone in the secondary program” (Burris 
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et al., 2005, p. 23).  Currently, 59 percent of the United States' eleven thousand 
agricultural education instructors teach agricultural mechanics at their local school system 
(National FFA Organization, 2010). Therefore, ensuring that instructors are prepared to teach 
agricultural mechanics is critical. 
Teacher preparation programs should ensure its graduates are exposed to a high level of 
technical skill training in agricultural mechanics and strive to increase stud nts’ confidence to 
teach agricultural mechanics.  Kennel (2009) stated, “because teachers are the single most 
important influence on student achievement, teacher education programs need to provide 
learning experiences for pre-service educators to impact their confidence to teach pertinent 
subject matter and their perceptions of its importance” (p. 2).  Graduating, producing, and 
retaining highly qualified teachers is imperative to the success of the Unit d States as a country 
(Wallis, 2008).  Unfortunately, not all new graduates are ready to assume the responsibilities of 
professional work roles (Levine, 2005). 
 "For more than a decade, employers have expressed a concern for the lack of gr duates 
sufficiently trained to meet the challenges of a high-performance workplace" (Graham, 2001, p. 
89).  Today's college graduates are leaving school with the hope of finding employment that 
compensates them well for their education, training, and skills (Becker, 1964; Purcell & Pitcher, 
1996).  Unfortunately, not all graduates acquire the skills necessary to be successful in the 
workplace immediately after completing their degrees (Andelt, Barrett, & Bosshamer, 1997; 
Evers, Rush, & Berdrow, 1998; Robinson, Garton, & Terry, Jr., 2007; Robinson, Garton, & 
Vaughn, 2007).   
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 The skills learned by students during their academic career can be placed into two broad 
skill categories: technical and non-technical.  “Technical skills referto subject-specific or 
content-specific knowledge and competence relevant to, or within, a particular discipline such as 
information technology or psychology” (Cassidy, 2006, p. 508).  “Technical skills then are those 
skills necessary for competent functioning within a particular discipline, while non-technical 
skills are those skills which can be deemed relevant across many different jobs or professions” 
(Sherer & Eadie, 1987, p. 16, as cited in Cassidy, 2006, p. 508).  Non-technical skills, also 
known as employability skills, consist of problem solving, decision making, teamwork, time 
management, and oral and written communication to name a few (Candy & Crebert, 1991; 
Carnevale, Gaine, & Villet, 1990; Evers, Rush, & Berdrow, 1998; Levine, 2005; Peddle, 2000; 
Robinson, 2006; Robinson & Garton, 2007).  Researchers have noted that graduates are often not 
well prepared to enter the workforce (Brown, Hesketh, & Williams, 2003; Heldrich, 2005; 
Morley, 2001).  Therefore, ensuring graduates are competent at performing their job is 
imperative. 
Agricultural education is designed to be industry-validated in an effort to equip students 
with the necessary skills, education, and training to be successful in industry and post secondary 
education (Roberts & Ball, 2009).  Therefore, teachers should be competent at teaching all 
agricultural subject areas (Robinson et al., in press).  Good teachers are the single most 
influential factor in providing students with a quality education (Kennel, 2009; Wallis, 2008).  
As such, “good” educators should “link the teaching of academic subjects to real-world 
applications” (Carnevale et al., 1990, p. 237).  In an effort to link education to real world 
application different states take different approaches.  Oklahoma implemented skills standards 




Skills standards provide the foundation for competency-based instruction in 
Oklahoma's Career Tech system.  The skills standards outline the knowledge, 
skills and abilities needed to perform related jobs within an industry.  Skills 
standards are aligned with national skills standards; therefore, a student trained to 
the skills standards; possesses technical skills that make him/her employable in 
both state and national job markets (ODCTE, OD46903, 2006, p. A).   
 
Oklahoma skills standards for welding were developed by the ODCTE.  Welding skills 
standards pertain to the welding industry, specifically and to the national welding in ustry, 
generally.  Oklahoma welding skills standards are aligned with and endorsed by the American 
Welding Society (AWS).  Skills standards provide a listing of necessary skills in which an 
individual should be proficient to be deemed competent and employable.  To ensure that 
competencies are met, written assessments are used to evaluate student performance (ODCTE, 
OD46903, 2006).  Skills standards provide educators with a roadmap of essential skills which 
they should teach.  Skills standards also provide students with a list of necessary skills which 
they should possess or acquire.  Students of agricultural education need highly qualified 
competent teachers.    
 Competent, qualified teachers are the backbone of high quality instruction at any level.  
According to the No Child Left Behind Act (2002), “Highly Qualified Teachers” were those who 
were fully certified, had earned a bachelor’s degree, and competent in their subj ct knowledge 
and pedagogy (Roberts, Dooley, Harlin, & Murphrey, 2006).  "Full certification and having a 
bachelor's degree are easily determined.  Competency in subject matter and pedagogy is more 
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subjective and thus more difficult to measure" (Roberts, et al., 2006, p. 1).  At OSU, agricultural 
education majors must also meet three minimal requirements to be “qualified” to t ach.  Students 
must obtain a bachelor's degree, be granted full certification, and possess proficiency in the 
subject matter they are expected to teach by passing the Oklahoma Subject Area Test (OSAT) 
(Student Handbook for Agricultural Education & Student Teaching, 2009-2010). 
 To pass the OSAT examination, pre-service teachers must possesses strong conte t 
knowledge in the field of agriculture.  Specifically, prospective Oklahoma agricultural education 
teachers need to possess content knowledge in “(I.) Agricultural Business, Marketing, and 
Communication, (II.) Animal Science, (III.) Plant and Soil Science, (IV.) Agricultural Power and 
Technology, (V.) Natural Resources” (Oklahoma Subject Area Tests, Study Gui e-Agricultural 
Education, 2007, p. 2-2).  “It is strongly recommended that most course work be completed 
before sitting for the Agricultural Education OSAT” (OSU Student Handbook for Agricultural 
Education and Student Teaching, 2009-2010, p. 27).   
 Confident, competent teachers are a significant contributing factor in determining the 
level of success to which their students are able to achieve, academically and physically.  High 
quality agricultural educational programs are the result of great teaching, and low quality 
programs are the result of poor teaching (Crunkilton & Krebs, 1982).  Nowhere is this truer than 
in the realm of mechanized agriculture.  Burris et al., (2005) noted that agricultural mechanics 
instructor competency is still important in secondary agricultural education.  With this same 
thought in mind, Rosencrans and Martin (1997) developed the Curriculum Model for Agriculture 
Technology Education (CMATE).  CMATE was developed to promote students’ agricultu al 
mechanics success.  Additionally, the model focused on eight elements which are suggested for 
incorporation into agricultural mechanics instruction.  The model serves as a guide for quality 
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agricultural mechanics instruction.  It incorporates elements such as, problem solving and critical 
thinking, self evaluation, entrepreneurship and experiential learning to promote the growth and 
advancement of students’ in the field of agricultural mechanics.    
Technological Change 
Agriculture witnessed a rapid growth in mechanization during the middle 1900’s 
(Cochrane, 1979). Agricultural education experienced similar growth and development during 
the same period of time.  Success of agricultural education programs will depend on its ability to 
stay current with and replicate advancements in the agricultural industry (Crawford, 1987).  
 “Change has had to take place in agricultural education for its survival and more 
importantly for its improvement” (Dillard, 1991, p. 6).  With changes in agriculture and 
agricultural technology come new questions of how teachers of secondary agriculture approach 
teaching and learning.  Advancements in the agricultural industry such as global positioning 
systems (GPS), variable rate application, robotic welding and cutting, and genetically modified 
crop varieties dictate which information is relevant and which is seemingly outdated.  In today’s 
era, the agricultural industry has changed; thus, the classroom must change and adapt to stay 
current.  Therefore, are agricultural education pre-service teachers competent at teaching 
agricultural mechanics in the 21st century? 
Statement of the Problem 
 “The need exists to structure teacher education programs to more adequately prepare 
graduates in agricultural mechanics” (Burris et al., 2005, p. 33).  The Oklahoma Commission for 
Teacher Preparation (OCTP) documents professional examination scores in its program 
assessment report.  In the section designated for OSAT scores, agricultural education pre-service 
teachers averaged the lowest or second to lowest examination scores in agricultural power and 
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technology from 2002 to 2005 (Leising, Edwards, Ramsey, Weeks, & Morgan, 2005).  
Additionally, agricultural education pre-service teachers were most likely to receive failing 
scores in the area of agricultural power and technology on the OSAT.  Below average 
certification scores combined with the highest rate of failure in the agricultural power and 
technology OSAT area indicated a need to determine OSU pre-service agricultural education 
teachers’ knowledge in and efficacy to teach welding. 
Purpose of the Study 
The purpose of this study was twofold: 1) to determine OSU pre-service agricultural 
education teachers’ knowledge of mechanical agricultural skills standards related to welding; 2) 
to assess OSU pre-service agricultural education teachers’ perceived levels of self-efficacy to 
teach welding skills standards in the Oklahoma secondary agricultural mechanics curri ulum.    
Research Objectives 
1. Describe selected personal characteristics (age, sex, major, prior welding employment 
experience) of pre-service agricultural education teachers.  
2. Compare pre-service agricultural education teachers’ perceived level of self-efficacy to 
teach selected welding skills standards before and after instruction. 
3. Compare pre-service agricultural education teachers’ perceptions of importance to teach 
selected welding skills standards before and after instruction.  
4. Determine the need for pre-service curriculum enhancement in welding, based on the 
perceptions (prior to and at the end of instruction) of pre-service agricultu al education 
teachers, using the Borich needs assessment model. 
5. Determine the relationship between pre-service agricultural education teachers’ perceived 
level of confidence to teach selected welding skills standards and final course grade.   
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6. Determine the relationship between pre-service agricultural education teachers’ age, sex, 
and perceived level of self-efficacy to teach selected welding skills standards. 
7. Determine the relationship between pre-service agricultural educations teachers’ final 
course grade and level of work experience in welding. 
8. Compare pre-service agricultural education teachers’ level of technical k ow edge in 
welding before and after instruction. 
Basic Assumptions 
The following assumptions were made in this study: 
1. MCAG 3222–Metals and Welding has been taught for 25 years by the same instructor 
to essentially the same types of students.  The intended group in which the course is 
designed to serve is pre-service agricultural education teachers.  Each year, a few 
students outside of agricultural education enroll in the course because of its practical 
applicability.  Students participating in the current study were no different.  Yet, 
because of its “intended” population (i.e., pre-service teachers), the participants n 
this study are referred to as “pre-service teachers” even though not each sudent in the 
course intends to teach or even major in agricultural education.  
2. The pre-service teachers who participated in this study were assumed to be no 
different than pre-service teachers who completed MCAG 3222–Metal and Welding 
in previous years.  Therefore, the “time and place” sample method (Oliver & Hinkle, 
1982) was employed.  
3. Pre-service agricultural educators were interested in the subject material (i.e., 
welding).  
4. Pre-service agricultural educators were interested in improving their welding skills. 
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5. The survey method of gathering data enabled students to assess their self-prceived 
abilities and weaknesses accurately. 
6. Students answered all questions honestly. 
Limitations 
The following limitations were applied to this study: 
1.  Participants in the study were referred to as pre-service teachers.  In reality, thirteen 
students participated in this study who had declared majors outside of agricultural 
education.  Therefore, a limitation exists, and caution should be used in generalizing 
the findings of this study beyond its current population.  
2. The population studied was limited to OSU pre-service agricultural educators 
enrolled in MCAG 3222 –Metals and Welding during the fall 2009 semester. 
Therefore, generalizations beyond this population are not recommended. 
3. The population studied consisted primarily of students from Oklahoma and its 
surrounding neighboring states.  Thus, the conclusions may have limited usability 
when extrapolated and applied to other pre-service agricultural educators from other 
areas of the continental United States. 
4. Questions comprising MCAG 3222–Metals and Welding were high quality in nature 




Significance of the Study 
By identifying pre-service agricultural education teachers’ perceived levels of self-
efficacy, it may be possible to enhance the mechanical agriculture curriculm at OSU to meet 
pre-service teachers’ needs in welding better.  Additionally, after administration of the 
questionnaire, and end-of-instruction examination, it will be possible to determine which areas 
are most in need of increased instruction.    
Need for the Study 
 This study is perceived necessary as the agricultural power and technology c urse is the 
third highest demanded secondary agricultural education course offered in Oklahoma (Oklahoma 
Department of Career and Technology Education, 2008).  Also, below average subject area 
scores in agricultural mechanics suggests that there is a need to improve those skills of OSU pre-
service agriculture teachers.   
Definition of Terms 
Agricultural Education:  “The systematic instruction in agriculture and natural resources at the
elementary, middle school, secondary, postsecondary, or adult levels for the purpose of (1) 
preparing people for entry or advancement in agricultural occupations and professions, (2) job 
creation and entrepreneurship, and (3) agricultural literacy” (Phipps, Osborne, Dyer, & Ball, 
2008, p. 527). 
Agricultural Educator:  “A person teaching agriculture and natural resources and related topics 
to youth or adults in formal or non-formal settings” (Phipps et al., 2008, p. 527).   
 Pre-service teacher:  “A student who is enrolled in teacher education courses, but has not 
earned a teaching certificate or license” (Knobloch, 2002, p. 10).   
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Self-efficacy:  “Perceived self-efficacy refers to beliefs in one's capabilities to organize and 
execute the courses of action required to manage prospective situations.  Efficacy beliefs 
influence how people think, feel, motivate themselves, and act” (Bandura, 1995, p. 2). 
Chapter Summary   
Competent teachers are a necessity for quality education to occur.  Unfortunately, 
competence is gained through time and experience.  Consequently pre-service teachers often rely 
on coursework to build competence in agricultural mechanics subjects.  Agricultural mechanics 
is a cornerstone of the secondary agricultural education curriculum (Burris et al., 2005).  Nearly 
60% of the United States’ agricultural education teachers teach agricultural mechanics (National 
FFA Organization, 2010).  Additionally, the results of these programs are dependent highly on 
the competence of the educator which manages the agricultural mechanics program.  Wallis 
(2008) stated that competent teachers are the single most important factor for s udent 
achievement.  Unfortunately, not all graduates are well prepared for work afte  college (Graham, 
2001).   
Pre-service teachers at OSU are required to pass three professional certification 
examinations to obtain a teaching license.  One of these examinations is the Oklahoma OSAT, 
which for agricultural educators, includes questions on agricultural mechanics and welding 
subjects.  Between 2002 to 2005, pre-service teachers averaged the lowest or second lowest 
scores in the section for Agricultural Power and Technology and were most likely o r ceive 
failing scores in power and technology (Leising et al., 2005).  Dillard (1991) suggested that 
seven hours of coursework is the minimal amount of time needed to build competence in 
agricultural mechanics.  The Agricultural Education pre-service preparation program at OSU 
currently requires only five hours of agricultural mechanics coursework for teacher preparation.  
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Therefore, it is crucial to determine if pre-service teachers are competent in and have received 
enough knowledge about agricultural mechanics to teach it effectively. 
 Through survey methodology, it will be possible to better assess the learning needs of the 
student body enrolled in MCAG 3222–Metals and Welding.  Through evaluation and 
assessment, it may be possible to alter curriculum to custom–fit course objectives and create a 







Review of Literature 
  
Introduction 
In the course of this chapter, it is the intention of the researcher to take into account all 
available and pertinent literature.  Chapter II shall be divided into the following sections: 
introduction, statement of the problem, purpose of the study, research objectives, theoretical 
framework, sources of efficacy beliefs, the role of experience, teacher efficacy, collective 
efficacy, teacher content knowledge and competence, determining educational needs of pre-
service agricultural education teachers, and summary.    
Statement of the Problem 
  “The need exists to structure teacher education programs to more adequately prepare
graduates in agricultural mechanics” (Burris et al., 2005, p. 33).  The Oklahoma Commission for 
Teacher Preparation (OCTP) documents professional examination scores in its program 
assessment report.  In the section designated for OSAT scores, agricultural education pre-service 
teachers averaged the lowest or second to lowest examination scores in agricultural power and 
technology from 2002 to 2005 (Leising, Edwards, Ramsey, Weeks, & Morgan, 2005).  
Additionally, agricultural education pre-service teachers were most likely to receive failing 
scores in the area of agricultural power and technology on the OSAT.  Below average 
certification scores combined with the highest rate of failure in the agricultural power and
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 technology OSAT area indicated a need to determine OSU pre-service agricultural education 
teachers’ knowledge in and efficacy to teach welding.      
Purpose of the Study 
The purpose of this study was twofold: 1) to determine OSU pre-service agricultural 
education teachers’ knowledge of mechanical agricultural skills standards related to welding; 2) 
to assess OSU pre-service agricultural education teachers’ perceived levels of self-efficacy to 
teach welding skills standards in the Oklahoma secondary agricultural mechanics curriculum. 
Research Objectives 
1. Describe selected personal characteristics (age, sex, major, prior welding employment 
experience) of pre-service agricultural education teachers.  
2. Compare pre-service agricultural education teachers’ perceived level of self-e ficacy to 
teach selected welding skills standards before and after instruction. 
3. Compare pre-service agricultural education teachers’ perceptions of importance to teach 
selected welding skills standards before and after instruction.  
4. Determine the need for pre-service curriculum enhancement in welding, based on the 
perceptions (prior to and at the end of instruction) of pre-service agricultural education 
teachers, using the Borich needs assessment model. 
5. Determine the relationship between pre-service agricultural education teachers’ perceived 
level of confidence to teach selected welding skills standards and final course grade.   
6. Determine the relationship between pre-service agricultural education teachers’ age, sex, 
and perceived level of self-efficacy to teach selected welding skills standards. 
7. Determine the relationship between pre-service agricultural educations teachers’ final 
course grade and level of work experience in welding. 
15 
 
8. Compare pre-service agricultural education teachers’ level of technical know edge in 
welding before and after instruction. 
Theoretical Framework 
 The theoretical framework utilized for this study was Bandura’s (1997) self-efficacy 
theory.  Self-efficacy refers to an individual’s beliefs in his or her abilities to accomplish tasks 
(Bandura, 1997). Thoughts of self-efficacy regulate numerous functions of people’s lives, 
including feelings, motivations, and courses of action (Bandura, 1995).  “If people believe they 
have no power to produce results, they will not attempt to make things happen” (Bandura, 1997, 
p. 3).  Inversely, individuals are more apt to achieve success when they believe they poss ss the 
appropriate skills and support needed.  Positive achievement assists individuals in building 
strong feelings of self-efficacy (Bandura, 1995).  “After people become convinced they have 
what it takes to succeed, they persevere in the face of adversity and quickly rebound from its 
setbacks.  By sticking it out through tough times, they emerge stronger from adversity” 
(Bandura, 1995, p. 3). 
Sources of Efficacy Beliefs 
An individual’s motivation plays a large role in that person’s level of self-efficacy (Wood 
& Bandura, 1989).  When people are highly motivated and expect to perform at a high level, 
their efficacy increases (Hoy & Miskel, 2005).  Likewise, when highly motivated people fail, 
they “attribute their failures to low ability” (Bandura, 1994, p. 5).   
Bandura (1995) noted four sources which play important roles for the development of 
self-efficacy.  These four sources consist of mastery experiences, viarious experiences, social 
persuasion, physiological and emotional states (Bandura, 1995). 
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Mastery experiences are the most effective way of creating a strong sense of efficacy 
(Bandura, 1995).  Mastery experiences improve an individual’s self-efficacy beliefs.  Inversely, 
individuals who fail to achieve often experience slow or halted efficacy growth (Bandura, 1995).  
Bandura stated,   
If people experience only easy successes they come to expect quick results and are easily 
discouraged by failure.  A resilient sense of efficacy requires experi nc  in overcoming 
obstacles through perseverant effort.  Some difficulties and setbacks in human pursuits 
serve a useful purpose in teaching that success usually requires sustained effort. (p. 3)   
Vicarious experiences are noted as the second source of efficacy.  Vicarious experiences 
allow individuals to gain confidence by observing others perform a given task.  By observing 
models successfully complete a task, individuals are able to increase their own self-efficacy.  
Bandura (1977) stated, “Vicarious experience, relying as it does on inferences from social 
comparison, is a less dependable source of information about one’s capabilities than is direct
evidence of personal accomplishments” (p. 197).  
Social persuasion is the third source of influence to affect efficacy beliefs (Bandura, 
1995).  Individuals who possess doubts concerning personal abilities are more likely to persist if 
they are verbally reinforced (Schunk, 1989).  Likewise, if individuals are verbally einforced by 
their peers, then their own level of self-efficacy escalates (Bandura, 1994).  
Physiological and emotional state is the fourth source of influence related to efficacy 
beliefs (Bandura, 1995). Physiological and emotional state takes into account inflential efficacy 
factors such as mood, fatigue, stress, or the lack of stress, and how these factors play a ole in 




“Teacher efficacy is the teacher’s belief in his or her capability to organize and execute 
courses of action required to successfully accomplish a specific teaching task in a particular 
context” (Tschannen-Moran, Woolfolk Hoy & Hoy, 1998, p. 233).  Bandura (1977) identified 
teacher efficacy as a form of self-efficacy by which teachers construct internal beliefs of their 
ability to perform teaching tasks at a proficient level.  These internal beliefs have the potential to 
influence teachers' level of expended effort related to persistence in difficult situations, resiliency 
in the face of failures, and stress or depression (Bandura, 1997).   
In a microanalytic observational study, Gibson and Dembo (1984), concluded that 
teachers with high teacher efficacy were more likely to utilize greate  portions of instructional 
time for academic activities.  Additionally, highly efficacious teachers were more likely to assist 
students with difficulties and praise student academic accomplishments.  Further, the authors 
noted that teachers with lower perceived efficacy spent more time on non-academic ctivities, 
readily dismissed students who experienced slower learning curves, and were mor  likely to 
criticize students for their failures.  
Knobloch and Whittington (2003) assessed the relationship between teacher self-efficacy 
and their career commitment.  They concluded that the more self-efficacy teachers have, the 
more committed they are to their career.  The opposite is also true.  The less slf- fficacy 
teachers have, the less committed they are to their career.  This finding support  Bandura’s 
(1997) notion that teachers who have a low sense of self-efficacy often have reducd motivation 

















Figure 1. The cyclical nature of teacher efficacy. Note. From “Teacher efficacy: Its meaning and 
measure,” by M. Tschannen-Moran, A. Woolfolk Hoy, & W. K. Hoy, 1998, Review of 
Educational Research, 68(2), p. 228.      
 Tschannen-Moran and Woolfolk Hoy (1998) developed a conceptual model of teacher 
efficacy (Figure 1).  The model is cyclical in nature and begins with the four sources of efficacy 
as outlined by Bandura (1986, 1997).  “These four sources contribute to both the analysis of the 
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teaching task and to self-perceptions of teaching competence, but in different ways” (Tschannen-
Moran & Woolfolk Hoy, 1998, p. 228).  Providing verbal persuasion to an educator can provide 
that person encouragement in the face of obstacles (Tschannen-Moran & Woolfolk H y, 1998).  
Verbal persuasion can also assist an educator in maintaining self-efficacy by helping to counter 
occasional negative situations, which could lessen an educator’s persistence and resilie ce for 
completing a task (Shunk, 1989).   
Vicarious experiences involve individuals living and gaining experience through other 
people (Bandura, 1994).  Pre-service agricultural education teachers may obtain experiences 
vicariously by watching a “model” teacher perform a task (i.e., lesson closure, disbudding plants, 
welding instruction).  However, in the case of teacher efficacy, educators observe “model” 
teachers perform tasks with great skill and success, which in turn aids them in buildi g internal 
beliefs of teaching competence (Tschannen-Moran & Woolfolk Hoy, 1998).  
 Physiological arousal in regard to stressful teaching situations has the bility to induce 
feelings of anxiety and can cause potential decreases in teacher efficacy (Bandura, 1997).  
However, moderate levels of arousal can improve teacher efficacy and professional performance 
by channeling and focusing teaching efforts and activities.  Physiologica  arousal that produces 
feelings of comfort while teaching can lead to improved teacher confidence (Bandura, 1996).   
Mastery experiences are the most powerful experiences of Bandura’s four sources of 
efficacy (Tschannen-Moran & Woolfolk Hoy, 1998).  “Enactive mastery experiences are the 
most influential source of efficacy information because they provide the most authentic evidence 
of wheather one can muster whatever it takes to succeed” (Bandura, 1997, p. 80). “The 
perception that a performance has been successful raises efficacy beliefs, which contributes to 
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the expectation of proficient performance in the future” (Tschannen-Moran & Woolfolk Hoy, 
1998, p. 229).   
 The sources of efficacy information affect cognitive processing.  
 Cognitive processing determines how the sources of information will be weighed and 
how they will influence the analysis of the teaching task and the assessment of p rsonal 
teaching competence.  The interaction of task analysis and competence, in turn shapes 
efficacy. (Tschannen-Moran, & Woolfolk Hoy, 1998, p. 230)  
If the interaction of task analysis and competence affect efficacy positively, then the 
consequences of improved efficacy are goal setting, increased teacher effort, and persistence in 
less than ideal circumstances (Tschannen-Moran, & Woolfolk Hoy, 1998).   
One of the things that makes teacher efficacy so powerful is its cyclical nature. . . the 
proficiency of a performance creates a new mastery experience, which provides new 
information that will be processed to shape future efficacy beliefs.  Greater efficacy leads 
to greater effort and persistence, which leads to better performance, which in turn leads to 
greater efficacy. (p. 234)   
The inverse is also true.  Poorer perceptions of self-efficacy lead to minimized efforts, 
early submission to failure, and ultimately poor educational outcomes, which leads to a ecrease 
in teaching efficacy (Tschannen-Moran, & Woolfolk Hoy, 1998).  An educator’s teaching 
efficacy is directly related to that individual’s perceived level of success in teaching experiences.  
Educators with higher efficacy remain in the profession longer (Burley, Hall, Villeme & 
Brockmeier, 1991) because they are more committed (Knobloch  & Whittington, 2003).   
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The Role of Experience 
Experience assists teachers in improving their overall level of self-efficacy (Knobloch & 
Whittington, 2002).  Bandura (1997) noted that mastering a skill through experience, such asan 
activity in teaching, is one of the most powerful influencers of efficacy. Knobloch and 
Whittington (2002) sought to determine which experiences contributed to the greatest amoun of 
variance in teacher efficacy. Their study concluded that 17 percent of efficacy among teachers 
studied could be contributed to perceived support, teacher preparation quality, and stude t 
teaching experiences.  They also noted that new teachers who possessed technical training and 
pedagogical preparation through teacher education courses had higher levels of teacher 
confidence.  
Talbert, Camp, and Heath-Camp (1994) noted that the entry-year of teaching can be 
extremely difficult.  A lack of overall teaching experience has been related to new teachers 
leaving the profession (Whittington, McConnell, & Knoblach, 2006; Marso & Pigge, 1997; 
Walker, 2002; Wilkinson, 1994).  Those who leave the profession are typically less efficacious 
than those who stay (Glickman & Tamashiro, 1982).  As such, first-year teachers need to be 
somewhat sheltered from difficult course preparations, challenging students, and demanding 
obligations unrelated to teaching (National Commission on Teaching and American’s Future, 
1996).   
Blackburn and Robinson (2008) assessed secondary agricultural education teachersin 
Kentucky on their levels of teacher self-efficacy.  The authors assessed thre  groups of teachers 
(Group 1 – first and second year teachers; Group 2 – third and fourth year teachers; Group 3 – 
fifth and sixth year teachers).  It was found that Group 3 teachers had the highest levels of 
teacher self-efficacy, as assessed on the Tschannen-Moran and Woolfolk Hoy Teachers’ Sense 
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of Efficacy Scale (TSES).  As such, it was concluded that the most experienced ta hers had the 
highest levels of efficacy related to teaching because “these teachers hav  had enough experience 
to firmly establish their own personal teaching style” (p. 8).   
Although numerous studies have indicated that experience is related to efficacy, 
Whittington, McConnell, and Knoblach (2006) concluded that factors other than professional 
teaching experience can impact a teachers’ level of self-efficacy.  Specifically, the authors found 
that the quantity of course preparations was related to teacher self-efficacy.  Also, it was 
concluded that the teachers’ perceived quality of experience regarding their stud nt teaching 
internship impacted their efficacy as classroom instructors. 
Teacher Content Knowledge and Competence 
Being efficacious as a teacher is important because confidence typically leads to 
expectation fulfillment (Bandura, 1982a).  “Competence in one’s professional work role is
important in the overall learning process” (Findlay & Drake, 1989, p. 46).  Teacher competence 
starts with deep understanding of the subject in which an educator is expected to teach.  Ingersoll 
(1996) stated, “One of the most important characteristics of a qualified high school teacher is 
college training in the subject in which he or she teaches” (p. 2).  Ingersoll also reported that both 
private and public schools suffered from faculty teaching outside of their trained field. 
Wingenbach, White, Degenhart, Pannkuk, and Kujawski (2007) stated that, 
Highly qualified teachers are defined in the No Child Left Behind Act of 2001 (NCLB) 
as those who not only possess state certification, but who also have content knowledge of 
the subjects they teach.  In Career and Technical Education (CTE), teachers need to be 
competent in technical, employability, and academic skills. Additionally, high-quality 
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CTE [Career Technical/Workforce Education] teachers are essential in helping the United 
States develop a 21st-century workforce that will be competitive in the world 
marketplace. (p. 114-115) 
In an effort to develop competent teachers, Oklahoma Agricultural Education instructors 
at OSU are mandated to be proficient in five different agricultural content aras (Leising et al., 
2005).  These areas consist of agricultural business, marketing, and communications; animal 
science; plant and soil science; agricultural mechanics; and natural resources.  Agricultural 
education instructors need to be competent at teaching agricultural subject matt r because they 
are responsible in assisting students acquire the skills needed for college entrance and 
employment in industry (Roberts & Ball, 2009).  Slusher (2009) stated that,  
it is important for high school students to begin to consider and understand which paths 
they may decide to follow as it relates to future careers, because this will determine in 
part the courses they undertake in secondary education and beyond. (p. 22) 
To assist in this regard, the Oklahoma Department of Career and Technology Education 
(ODCTE) outlines subjects which are necessary for teacher competence and student achievement 
by way of career clusters and pathways.  Career clusters and pathways are tools which assist 
educators in knowing what to teach, as they strive to produce prepared and technically proficient 
future employees.  “Pathways provide, knowledge and skills for their respective career cluster” 
(Slusher, 2009, p. 6).  Specifically, seven career pathways have been identified by th  ODCTE in 
an effort to assist students in becoming “program completers” who are more e ployable in 
various sectors of the agricultural industry (Ruffing, 2006).  The seven identifed pathways 
consist of Agribusiness, Agricultural Communication, Animal Science, Plant and Soil Science, 
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Natural Resources and Environmental Science, Food Production and Processing, and 
Agricultural Power and Technology (ODCTE Agricultural Education Courses and Standards 
website, ¶ 2).   
Agricultural education comprises one of 16 career clusters (Ruffing, 2006).  Career 
clusters are “groupings of occupations/career specialties” (States’ Career Clusters initiative, 
2009). “Career clusters organize related occupations by the types of products and services they 
provide. . . Career pathways provide guidance as to the knowledge and skills, both academic an  
technical, that must be acquired to prepare for occupations at varying levels within these 
clusters” (Lewis, 2008, p. 169).  Career clusters and pathways are tools which assist educators in 
knowing what to teach to produce prepared and technically proficient future employees.   
Educational Needs of Pre-Service Agricultural Education Teachers  
In an effort to improve competence, agricultural educators persistently desire and seek in-
service education, especially when it pertains to technical content material (Barrick, Ladewig, & 
Hedges, 1983).  Teachers are especially interested in participating in professional development 
when they are expected to introduce “new subject matter or subject matter in which they have 
had little previous training” (Newman & Johnson, 1994, p.54).  Because teachers seek 
professional development, it is important to identify the educational needs of these instructors, 
especially as it relates to agricultural mechanics.     
Tyler (1997) defined an educational “need” as the difference between a present condition 
and an acceptable standard.  As such, a need could be expressed as a deficiency.  To that end 
“one method utilized to determine discrepancies is the Borich needs assessment mod l” (Borich, 
1980, p. 42).  One of the purposes of using the Borich needs assessment model is to “determine 
25 
 
the congruence between what should be and what is, i.e., between what the teacher should be 
able to do and what the teacher can do” (p. 42).  The Borich model takes into consideration the 
assessment of two constructs, (i.e., importance and competence) simultaneously, which provides 
the researcher information as to the areas needed for curricular enhancement (Robinson, 2006) or 
professional development.   
Numerous studies have been conducted in agricultural education using the Borich needs 
assessment model.  Newman and Johnson (1994) utilized the model to identify the in-service 
training needs of 29 Mississippi agricultural educators teaching pilot agri-science courses.  The 
authors concluded that, “the three most pressing needs for in-service education were in th  areas 
of biotechnology, computers, and mechanical/physical technology” (p. 57).   
Garton and Chung (1996) sought to capture the perceptions of beginning agricultural 
education teachers in Missouri, as well as various teacher educators and state supervisors.  Those 
quarried were asked to provide their perceptions of importance and personal competence in 
regard to 50 professional competencies relevant to agricultural education programs.  The 
researchers noted great variability of responses between the early career agricultural educators 
when compared to the responses provided by the teacher educators and state supervisor.  The 
authors concluded that beginning teachers in Missouri would benefit most from in-service 
training in the areas of instruction, program development and evaluation, and program 
administration. 
Agricultural Mechanics Needs of Agriculture Teachers 
Johnson, Schumacher, and Stewart (1990) used the Borich needs assessment model to 
determine specific agricultural mechanics laboratory management in-service needs of practicing 
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Missouri agricultural educators.  The authors determined that Missouri agricultural educators had 
specific in-service needs related to agricultural mechanics laboratory management.  All five 
competencies receiving the highest MWDS were related to safety (Johnson et al., 1990).  These 
five competencies consisted of “(a) administering first aid, (b) storing, handling and disposing of 
hazardous materials, (c) providing and documenting safety instruction, (d) conducting safety 
inspections and correcting hazardous conditions, and (e) selecting, storing and maintaining 
student protective equipment” ( p. 37).   
Burris, Robinson, & Terry Jr. (2005) sought to determine the perceptions of university 
faculty in teacher preparation programs across the country regarding the agricultural mechanics 
skills needed by pre-service students.  The authors found that university faculty rted their 
students as “prepared” in the selection and use of hand tools, “somewhat prepared” in th  areas 
of agricultural power, metal fabrication, electricity, building/construction, project planning and 
material selection, concrete, and plumbing, and “poorly prepared” in handling machinery and 
equipment.  Burris et al. (2005) concluded that limited and finite undergraduate coursh  and 
limited technical content hours pose potential problems in preparing competent teachers.  Burris 
et al. (2005) also stated, 
If agricultural mechanics is to remain a vital part of secondary programs, certainly the 
delivery systems in which these courses are applied is critical.  However, rga dless of 
the approach taken by agricultural teachers, the success of those courses depend upon 
the instructors’ ability to first master those competencies in agricultural mechanics. (p. 
25)   
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Saucier, McKim, Murphy, and Terry Jr. (2010) sought to determine the agricultural 
mechanics laboratory management needs of 98 agricultural education student teachers in Texas.  
Using the Borich (1980) needs assessment model, the researchers assessed student teachers’ 
perceptions on the importance of teaching 70 agricultural mechanics laboratory manage e t 
competencies.  Additionally, the students’ perceptions of their perceived abilities were assessed.  
These researchers concluded that Texas student teachers needed further instruction in the areas 
of “lab equipment diagnosis and repair, first aid, and safe disposal of hazardous materials” (p.1).  
The authors recommended that individuals responsible for producing highly qualified educators, 
i.e., teacher educators, must continue to provide ongoing and appropriate opportunities for 
teacher improvement in agricultural laboratory management competencies through w rkshops, 
conferences, and structured coursework.  Saucier et al. (2010) further stated that, 
Future research within the realm of agricultural mechanics education should be explored 
by researchers. In fact, little research has been conducted in this area of instruction over 
the past 20 years.  Agricultural mechanics courses still remain a popular option f r many 
secondary students and thus, require highly qualified agricultural educators who are 
technically and pedagogically competent. (p. 13)  
Saucier, Terry, Jr., Schumacher (2009) noted that Missouri agricultural mechanics 
instructors possessed areas of their practice which could benefit from in-service training.  Four 
hundred twenty-four agricultural managers in the state of Missouri were surveyed to determine 
their perceptions of importance related to managing an agricultural mechanics laboratory.  
Participants were also asked to provide their perceptions of the needs related to selected 
competencies regarding agricultural mechanics laboratory management, as well as in-service 
training needs.  Responses were gathered on an instrument developed by Johnson and 
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Schumacher (1988) and modified by Saucier et al. (2009).  The Borich needs assessment model 
was employed to predict competencies most in need of in-service training.  Saucier et al., (2009) 
noted that,  
Secondary agricultural teachers in Missouri who manage agricultural mechanics 
laboratories have the greatest need for in-service education in areas of: laboratory and 
student safety, dealing with hazardous materials, and equipment repair.  Specific ar as of 
greatest need for improvement are: maintaining and repairing agricultural mechanics 
laboratory tools and equipment, maintaining a safe agricultural mechanics laboratory, and 
storing, handling and disposing of hazardous materials. (p. 14) 
McKim, Saucier, and Reynolds (2010) sought to determine the laboratory manageent 
in-service training needs of 47 secondary agricultural education laboratory managers in 
Wyoming.  Participants were asked to provide their perceptions of importance and onfidence 
regarding 70 agricultural mechanics lab competencies.  McKim et al. (2010) concluded that 
laboratory managers of secondary agricultural mechanics programs in Wyoming had the greatest 
in-service training need in “first aid, correcting hazardous laboratory conditi s, and general 
laboratory safety” (p. 129).  McKim et al. (2010) concluded, 
In-service education is necessary to address discrepancies that exist between the teachers’ 
perceived importance of agricultural mechanics laboratory management competencies 
and their ability to perform the competencies.  In-service education cannot address all 
discrepancies at once; therefore, pertinent and continuous in-service education should be 
facilitated each year and focus on one agricultural mechanics management co petency at 
a time beginning with the highest priority construct. (p. 140)  
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Variables Effecting Teaching Efficacy: Experience and Gender 
Lafferty (2004) utilized the Borich needs assessment model to determine the perceptions 
of beginning (1 to 3 years) agricultural science teachers in Texas.  Specifically, Lafferty was 
interested in capturing teachers’ perceptions of their “knowledge, abilities to perform tasks, and 
ability to teach basic agricultural mechanics skills” (p. 2).  Lafferty utilized a mail survey to 
gather the perceptions of 74 new teachers.  “Significant differences were found between 
inexperienced teachers and experienced teachers on three competencies: “the ability to identify 
basic principles of electrical wiring and terminology,” “the ability to perform basic electric 
wiring skills,” “and the ability to plan and construct fences” (p. 43).  “Significant differences 
were found between males and females of twelve competencies” (Lafferty, 2004, p. i).  These 
significant differences were noted in the areas of, 
the ability to maintain electric motors, plan cost effective construction, ability to cut, file, 
shape, and drill metal, ability to select and operate oxy-fuel welding and cutting 
equipment, the ability to describe the principles of operation of internal combustion 
engines and related systems, the ability to disassemble and reassemble small air-cooled 
engines, the ability to identify and service monitoring, sensing, and metering devices, the 
ability to maintain intake and exhaust systems, the ability to select lubricants and 
maintain lubricant systems, the ability to maintain fuel systems, power trains, and 
hydraulic systems, the ability to maintain steering and braking systems, and the ability to 
calculate insulation values and heating/cooling loads. (p. 43) 
  Female respondents who noted large variations in discrepancy scores, felt a giv n
competency was important, but felt inadequately trained to instruct in the context of the 
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competency (Lafferty, 2004).  These findings indicated that there were differences in knowledge 
and confidence between teachers’ with more experience versus less experiences.  Also, 
noticeable differences were seen on numerous competencies regarding, teachers’ sex.  The study 
concluded that there was a need for better preparation of female teachers in numerous 







 The research design employed for this study was descriptive-correlati na .  Descriptive 
statistics (i.e. modes of central tendency, and variability- means, standard deviations, frequencies 
and percentages) are helpful for summarizing trends, they assist research rs to better understand 
degrees of variation in data, and help to define relationships among data sets (Cresswell, 2008); 
whereas, “In correlational research designs, investigators use the correlati n statistic test to 
describe and measure the degree of association (or relationship) between two or more variables 
or sets of scores” (Creswell, 2008, p. 356).    
Using teachers' responses, the welding education need for pre-service agricultural 
education teachers was determined.  The population for this study was all (N = 58) pre-service 
agricultural education teachers' enrolled in MCAG 3222–Metals and Welding at OSU in the fall 
2009.  Because this course has been taught for the past 25 years by the same instructorto 
essentially the same types of students, it was assumed that these pre-service teachers were no 
different than other pre-service teachers in previous years.  So, it was determin d that this study 
was a “time and place” sample, as defined by Oliver and Hinkle (1982), and inferential statistics 





1. Describe selected personal characteristics (age, gender, major, prior welding employment 
experience) of pre-service agricultural education teachers.  
2. Compare pre-service agricultural education teachers’ perceived level of self-efficacy to 
teach selected welding skills standards before and after instruction. 
3. Compare pre-service agricultural education teachers' perceptions of importance to teach 
selected welding skills standards before and after instruction.  
4. Determine the need for pre-service curriculum enhancement in welding, based on the 
perceptions (prior to and at the end of instruction) of pre-service agricultu al education 
teachers, using the Borich needs assessment model. 
5. Determine the relationship between pre-service agricultural education teachers'   
perceived level of confidence to teach selected welding skills standards and final course 
grade.   
6. Determine the relationship between pre-service agricultural education teachers' age, sex, 
and perceived level of self-efficacy to teach selected welding skills standards. 
7. Determine the relationship between pre-service agricultural educations teachers' final 
course grade and level of work experience in welding. 
8. Compare pre-service agricultural education teachers' level of technical k ow edge in 
welding before and after instruction. 
Hypothesis Statements 
A Pearson Product-Moment Correlation was run for objectives 5, 6, and 7.  For 
objective five, the null hypothesis stated that in the population studied, there was no 
relationship between teachers’ perceived level of confidence to teach selected w lding 
skills standards and final course grade (Ho: Þ = 0).  Objective six stated that in the 
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population studied, there was no relationship between teachers’ age, gender, and 
perceived level of self-efficacy to teach selected welding skills (Ho: Þ = 0).  Objective 
seven stated that in the population studied, there was no relationship between teachers’ 
final course grade and level of prior work experience in welding (Ho: Þ = 0).   
An independent t-test was run for objective eight.  For objective eight, the null hypothesis stated
that the population studied, no statistically significant (p < .05) difference existed between 
teachers’ level of technical knowledge of welding before and after instruction (Ho: µ1 = µ2). 
Subject Selection 
 The population for this study was derived from the pre-service agricultural education 
teachers enrolled in MCAG 3222–Metals and Welding at OSU in fall 2009.  Evaluation of the 
study population was accomplished via survey research administered at the beginning and  end 
of the semester, with the intention to identify growth and deficiencies in welding throughout the 
duration of this 16-week course. 
Instrumentation 
Finding no suitable instrument to measure the desired research variables, the researcher 
opted to design a custom–made instrument capable of acquiring accurate and appropriate data 
needed to answer questions posed by the research objectives.  The instrument employed in this 
study was divided into three sections.  The first section of the instrument sought t  assess pre-
service agricultural education teachers' perceptions on the importance they plac d on teaching 
selected welding skills standards in the Oklahoma secondary agricultural education curriculum.  
Additionally, pre-service teachers were asked to provide their perceived levels of s lf-confidence 
(i.e., efficacy) related to teaching the welding skills standards in the Oklahoma secondary 
agricultural education curriculum (Appendix A).  All prompts used for instrument section one 
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were developed from course questions taken from the MCAG 3222–Metals and Welding course 
question bank.  Additionally, all (26) prompts were hand selected for their alignment to a skills 
standard listed in the Oklahoma Department of Career and Technology Education (ODCTE) – 
Agricultural Power and Technology Welding Technician Skills Standards document.  This 
document outlines the minimal skills which should be possessed by an agricultural welding 
technician to be deemed competent in their field of employment (Appendix B). 
 The second section of the instrument consisted of twenty-five question multiple-choice 
questions which assessed pre-service agriculture education teachers’ knowledge of welding 
(Appendix C).  The knowledge section was based on questions taken from the MCAG 3222–
Metals and Welding course question bank.  Additionally, every question in section two was 
selected due to its alignment with a skills standard listed within the Oklahoma Department of 
Career and Technology Education (ODCTE) - Agricultural Power and Technology Welding 
Technician Skills Standards. 
 The third section of the instrument consisted of the personal characteristics of the 
participants. Specifically, data were collected pertaining to participants’ ge, sex, current grade 
point average, current college classification, college major, prior high school welding course 
completion, number of completed welding courses, level of potential certification, level of work 
experience in welding, and participants’ level of participation in welding related career 
development events. 
Instrument Development 
 The instrument was comprised of selected questions from the MCAG–3222 Metals and 
Welding course question bank.  The course question bank has been established and utilized in its 
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current form by the lead instructor for the last four years (2006 to present).  The lead instructor 
who teaches the course and developed the course question bank has been teaching metals, 
welding, and related subjects for 24 years at OSU.  Additionally, he has taught pre-service 
agricultural education teachers at the University of Nebraska.  Further, he has previous 
secondary agricultural education teaching experience in the state of Kansas.  Due to the 
qualifications of the course instructor, it was assumed the question bank was high quality in 
nature and fitting for the knowledge section of this study.  
 After securing questions from the course instructor, the researcher hand-selected 
questions which were not only relevant to course content, but also aligned directly with skills 
standard identified within the ODCTE Agricultural Power and Technology Welding Technician 
Skills Standards document (OD46903) Oklahoma Department of Career and Technology 
Education, 2006).  
Validity  
 A research study is considered valid if “researchers can draw meaningful a d justifiable 
inferences from scores about a sample or population” (Creswell, 2008, p. 649).  In this study, 
validity and reliability were assessed from three avenues.  Initially, the instrument developed by 
the researcher was reviewed by a panel of experts, which consisted of six experienced educators 
at OSU who had previously taught welding in a secondary agricultural education program and 
were currently involved with agricultural education teacher preparation.  Fur of the experts hold 
doctorate degrees; two of the experts are doctoral candidates.  Additionally, the instrument was 
submitted for revision to a technical content expert who has prepared teacher educators in the 
field of agricultural mechanics for the last 24 years. 
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“Two different types of validity are face and content validity” (Robinson, 2006, p. 58). 
The panel of experts reviewed the instrument for face, and content validity (Ary, Jacobs, & 
Razavieh, 2002) and made additions, subtractions, corrections or clarifications where nec ssary.  
Face validity indicates that a document is pleasant to look at and “appears valid for its intended 
purpose” (Ary et al., 2002, p. 409).  Content validity is, “the test’s content and its relationship to 
the construct it is intended to measure” (p. 243).  To that end, the panel of experts ensured that 
face and content validity for the research instrument used for this study.  
Reliability 
A study is considered reliable if responses from an individual are consistent over time on 
the same instrument (Cresswell, 2008; Wiersma & Jurs, 1990).  Reliability for this study was 
assessed through two pilot tests.  The initial test was used to gather data on how the instrument 
performed.  A small group of five pre-service agricultural education teachers was used to assess 
the reliability of the instrument.  These individuals made foot notes on the instrumen  in order to 
mark the sections which were unclear, ambiguous, or confusing.  Modifications to the instrument 
were made based upon these teachers’ initial suggestions.   
 A second pilot test occurred in the summer section of MCAG 3222–Metals and Welding 
(Summer 2009).  The second administration of the pilot test was larger in nature with a 
population of 23 pilot participants.  The second pilot test was deemed necessary to increase 
instrumental reliability due to the relatively limited sample size which o curred for the initial 
pilot test.  Difficulty measurements were calculated by the researchr with the assistance of the 
University testing center (Appendix D & E). The researcher calculated the reliability estimates, 
for all seven welding constructs as a result of the data collected for the second pilot test (Table 
1).     
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Table 1  
Reliability Estimates of the Seven Welding Constructs 
Constructs Confidence Importance 
   
Welding Safety .79 .54 
Welding Process & 
Procedure 
.87 .73 
Welding Knowledge .94 .86 
Oxy-Fuel .89 .79 
Brazing .89 .88 
Manual Arc Welding .95 .91 
Manual Cutting .94 .84 
 
All constructs met Nunally’s (1980) requirement of .70 or higher with the exception of 
welding safety importance, which was calculated at .54.  As such, section one of the instrument 
was deemed reliable and suitable for use for formal data collection. 
  The welding knowledge test was administered per section two of this study as a 
criterion-referenced test.  Reliability coefficients such as a Crombach’s alpha are not necessary 
for establishing reliability of criterion-referenced tests.  Wiersma and Jurs (1990) listed eight 
factors which researchers should address in order to improve measurement reliabili y when 
working with criterion-referenced tests. 
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Homogeneous items:  When criterion-referenced test items emanate from a specific item 
form or objective, the items should be similar in content and format. 
Discriminating items:  Items that have undergone item analysis and have been found to 
be positively discriminating will increase the test’s reliability. 
Enough Items:  The reliability is directly affected by the test length.  Longer tests are 
more reliable. 
High-quality copying format:  Make sure that the items are legible and not too crowded 
on the page.  A test that looks sharp will promote an appropriate reaction from the 
students. 
Clear directions to the student:  The student needs to know how to respond to the 
questions.  Any ambiguity may introduce inconsistencies. 
A controlled setting:  The teacher should ensure an optimal test setting that eliminates 
confounding factors as much as possible. 
Motivating introduction:  The students will respond more consistently and be more 
involved in the task when she or he knows that the teacher considers the test to be 
important and knows how the test scores will be used. 
Clear directions to the scorer:  Any inconsistency in the scoring of the student’s 
responses will lower the test’s reliability.  Attention to the above factors will help 
promote reliable test scores. (p. 264)  




Homogeneous items:  The questions utilized in the design of the instrument were taken 
directly from course content (section I) or from an established course question bank 
(section II).  All material used for instrument development were cross-referenced with 
Oklahoma Agricultural Power and Technology and Welding Skills Standards.  
Discriminating items:  Survey instrument questions were analyzed utilizing question 
difficulty and discrimination scores provided and computed by the OSU Testing Center . 
Enough items: The instrument completed by survey respondents consisted of 26 
questions concerning teacher self-efficacy, 26 questions on teacher importance 
perceptions, 25 questions on pre-service teachers’ knowledge of welding, and 10 
questions on selected personal characteristics.  In its entirety, the instrument contained 87 
questions and was administered twice during the semester (prior to instruction and at the 
end of instruction).  Therefore, the instrument was deemed acceptable in length.
 High quality copying and format: Section one of the instrument was professionally 
custom printed by the OSU Testing Center.  Sections two and three were printed usi g 
laser jet ink mass copying systems.  All laser jet ink copies were review d, sorted, culled, 
and reprinted when necessary to provide clean, sharp, and readable copies.  All responses 
were provided on commercially available orange scantron forms. 
Clear directions for the students:  Oral instructions were developed by the researcher and 
read aloud to participants before all survey administrations.  With the assistance of white-
board illustrations, the researcher attempted to explain the process and purposeof taking 
the survey.  The instructions were provided with the intention of minimizing the rate of 
student errors and any potential sources of confusion (Appendix F). 
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Motivating instructions:  In addition to receiving the oral instructions, pre-service 
teachers were provided with the intentions of the assessment and the importance f 
answering questions accurately and honestly. 
Clear directions to the scorer:  All scantron forms completed by study participants were 
scored and tabulated by the OSU Testing Center. 
 
Data Collection 
 Data were collected via administration of the same instrument prior to and at the end of 
instruction (i.e., 16 week semester).  The first survey was administered in class on Monday, 
August 17, 2009 at the first class session of MCAG 3222–Metals and Welding.  The second 
administration of the survey occurred on Monday, November 23, 2009, two weeks (one class 
meeting) prior to the final examination.  To increase the efficiency of the data handling and 
analysis, the researcher designed an instrument to utilize scantrons, to minimize human data 
handling. 
Subject non-response was addressed by the researcher making no less than four but no 
more than ten attempts to contact non respondents.  Data collected prior to instruction, resulted 
in 62 completed surveys.  Data collected at the end of instruction resulted in 58 completed 
surveys, as two study mortalities were noted.  Thus the total population for the study was 58.    
Data Analyses 
 After completion of the data collection process, the researcher commissioned the 
assistance of the OSU Testing Center to process the scantrons utilized for data collection.  Then, 
the researcher analyzed the data using SPSS 17.0 and Microsoft Office Excel 2007.  Numerous 
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statistical tests were performed to appropriately and completely answer all questions.  For 
analysis of data, the researcher utilized descriptive statistics, the Borich Needs Assessment 
Model (MWDS), Pearson Product-Moment Correlation Coefficients, Chi- Square, and t-tests.  
Descriptive statistics are “a set of concepts and methods used in organizing, 
summarizing, tabulating, depicting, and describing collections of data” (Shavelson, 1996, p. 8).  
As such, means, standard deviations, percentages, sums, and ranges were used to describe data 
pertaining to the pre-service agricultural education teachers enrolled in the MCAG 3222–Metals 
and Welding course in the fall semester 2009.  Specifically, descriptive statistics were used for 
objectives one, two and three.  
 Additionally, the researcher utilized the Borich Needs Assessment Model in order to 
examine the discrepancies that existed between teachers’ confidence and importance to teach the 
skills standard prior to and at the end of instruction. The Borich Needs Assessment Model is 
useful in determining the in-service needs of practicing teachers (Garton & Chong, 1996; 
Johnson, Schumacher, & Stewart, 1990; Newman & Johnson, 1994; Saucier, Terry Jr., & 
Schumacher, 2009) and was used by the researcher to establish the welding training needs of pre-
service agricultural education teachers (Borich, 1980). 
The Borich Needs Assessment Model relies heavily on the comparison of Mean 
Weighted Discrepancy Scores (MWDS) (Borich, 1980).  MWDS are first calculated by 
computing a discrepancy score (DS).  Discrepancy scores are determined by subtracting the 
difference between a teachers’ surveyed response for their perceived importance to teach a given 
skills standard from their self–perceived confidence to teach the same skills standard.  After a 
series of discrepancy scores has been determined for every teacher on each skills standard, the 
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DS is multiplied by the mean importance rating for each skills standard, resulting in a Weighted 
Discrepancy Score (WDS).  WDSs are then summated and divided by the total number of 
participants in the study to create a Mean Weighted Discrepancy Score (MWDS).  For evaluation 
purposes, the mean weighted discrepancy scores are listed in numerical order from highest to 
lowest and are accompanied by their respective skills standard when shown in the Boric  Needs 
Assessment Model.  Skills standards which are accompanied with larger mean weighted 
discrepancy scores are in greater need of in-service/continued training by the pre-service teacher 
(Kennel, 2009).  For this study, per objective four, the researcher was interested in assessing how 
perceptions changed from the beginning of the semester to the end.  Consequently, the Borich 
Needs Assessment process was conducted twice for objective four (Table 4).   
Pearson Product-Moment Correlation Coefficient 
Pearson Product-Moment Correlation Coefficient tests were used by the researcher to 
explain relationships among study variables per objectives five, six, and seven.  “Correlation 
studies are used when we ask questions about the relationship between two variables” 
(Shavelson, 1996, p. 739).  Pearson’s Correlation Coefficients are also useful to determine and 
define the magnitude of a relationship (Shavelson, 1996).  As such, Pearson Product Moment 
Correlations were used to determine if statistically significant rela ionships existed between pre-
service teachers’ level of self-efficacy to teach selected welding skills standards and their final 
course grade.  Also of interest to the researcher was the potential for a relationship between a 
teacher’s final course grade and their level of prior work experience in welding.     
Davis (1971) noted that correlations between .10 and .09 are negligible, positive 
associations; correlations between .10 and .29 are low, positive associations; and correlations 
between .30 and .49 are moderate, positive associations.  Correlations between .50 and .69 are 
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substantial, positive associations; correlations between .70 and .99 are very strong, positive 
associations, and a correlation of 1.00 is a perfect, positive correlations. 
For objective five, the null hypothesis stated that in the population studied, there was no 
relationship between teachers’ perceived level of confidence to teach selected w lding skills 
standards and final course grade (Ho: Þ = 0).  Objective six stated that in the population studied, 
there was no relationship between teachers’ age, sex, and perceived level of self-efficacy to teach 
selected welding skills (Ho: Þ = 0).  Objective seven stated that in the population studied, there 
was no relationship between teachers’ final course grade and level of prior work expe ience in 
welding (Ho: Þ = 0).   
Chi Square test 
Shavelson (1996) stated that, “Chi-square tests are frequently used because behavioral 
researchers often are interested in counting the number of subjects falling into particular 
categories” (p. 550).  Chi-square tests assist researchers to determine if two variables influence 
one another (Ary, Jacobs, & Razavieh, 2002).  Because objective six compared male and female 
teachers’ self-efficacy, the Chi-square test was employed in addition to Pearson Product Moment 
correlation.   
There are three assumptions of a Chi-square test: 1) Observations must be independent–
that is, the subjects in each sample must be randomly and independently selected; 2) Th  
categories must be mutually exclusive: Each observation can appear in one and only onef the 





Independent Samples t-test  
“The index used to find the significance of the difference between the means of two 
samples . . . is called the t-test for independent samples” (Ary et al., 2002, p. 185).  Specifically, 
a t-test was utilized on objective eight to compare pre-service teachers’ level of technical 
knowledge in welding before and after instruction.  This t-test was independent because it was 
“drawn independently from a population without any pairing or other relationship between the 
two groups” (p. 185).  The null hypothesis stated that the population studied, no statistically 
significant (p < .05) difference existed between teachers’ level of technical knowledge of 













Objective one sought to describe selected personal characteristics (age, sex, major, prior 
welding employment experience) of the pre-service agricultural education teachers.  It was found 
that nearly half (46.55%) of pre-service agricultural education teachers were t enty-two years of 
age or older (Table 1).  Twenty pre-service teachers (34.48%) were 21 years of age, and 11 
(18.96%) were 20 years old.  Forty-three (74.14%) of these teachers were male.  Although the 
MCAG 3222–Metals and Welding course is designed specifically to assist pre-service 
agricultural education teachers, students representing other disciplines also nroll in the course 
for various reasons.  As such, this course consisted of 39 (67.34%) pre-service agricultural 
education teachers, three (5.17%) animal science/agricultural education double majors, three 
(5.17%) animal science majors, and 13 (22.41%) “other” majors.  Over one half (58.62%) of the 
pre-service teachers had no former welding employment experience.  Twelve (20.68%) pre-
service teachers had up to two years of welding employment experience, two had between two 






Personal Characteristics of Pre-Service Agricultural Education Teachers Age (N = 58) 
Characteristic  f  % 
     
Age by Categories     
 20 Years of Age  11  18.96 
 21 Years of Age  20  34.48 
 22+ Years of Age  27  46.55 
Sex     
 Male  43  74.14 
 Female  15  25.86 
Academic Major     
 Agricultural Education  39  67.34 
 Animal Science/Agricultural Education Double Major                       3  5.17 
 Animal Science  3  5.17 
 Other   13  22.41 
Employment Experience     
 No Experience  34  58.62 
 Less Than 1 Year  6  10.34 
 1 to 2 Years  6  10.34 
 2 to 3 Years  2  3.57 
 3+ Years  10  17.24   




Objective two sought to compare pre-service agricultural education teachers’ perceived 
level of self-efficacy to teach selected welding skills standards before and after instruction.  
Twenty-six skills standards encompassing seven constructs were assessed.  Pre-service teachers 
experienced a positive perceived increase of teacher self-efficacy at performing all skills 
standards from the beginning of the semester to the end (Table 2).  Specifically, it was found that 
the skills standard in which pre-service teachers experienced the greatest amount of perceived 
growth from prior to instruction to the end of instruction was “proper surface preparation for 
brazing” (+2.12).  Skills standards in which teachers gained between 1.50 and 1.73 points of 
growth contained “advantages and disadvantages of brazing” (+1.73), “the purpose of using flux 
in brazing” (+1.71), “safety rules for handling oxy-acetylene welding gasses, and equipment” 
(+1.60), “square groove butt joint welding, using shield metal arc welding in the flat position” 
(+1.57), “lighting, flame adjustment and shut-down procedures of oxy-fuel welding equipment” 
(+1.50),  “cutting mild steel plate at a 90 degree angle, using an oxy-fuel torch” (+1.50), and 
lighting flame adjustment and shut-down procedures of oxy-fuel welding equipment (+1.50). 
There were 14 skills standards in which pre-service teachers increased betw en 1.00 and 
1.49 points of efficacy throughout the semester-long course.  An improvement of one point on a 
five point scale would be the equivalent of survey participants moving from “no confidence” to 
“below average confidence” or from “above average confidence” to “high confidence.”  These 
14 skills standards consisted of “electrode identification and selection” (+1.49), “manual 
operation of a plasma cutter” (+1.45), “T-joint fillet welding, using shield metal arc welding in 
the flat and vertical up position” (+1.39), “cutting shapes in mild steel plate, using a plasma 
cutter” (+1.38), “orange peel cutting of mild steel pipe, using a plasma cutter or oxy-fuel torch” 
(+1.35), “joint preparation for welding” (+1.31), “identification of major parts of gas metal arc 
48 
 
welding (MIG) equipment” (+1.31), “shielding gas selection and usage” (+1.31), “proper setup 
of equipment for oxy-acetylene cutting” (+1.21), “identification of welding errors, such as 
improper travel speed and excessive arc length” (+1.19), “cutting a hole in mild steel plate, using 
an oxy-fuel torch” (+1.09), “advantages of the gas metal arc welding (MIG) method” (+1.07), 
“slag chipping (weld cleaning)” (+1.06), and “weld testing for strength and defects” (+1.00).    
Additionally, there were five skills standards in which pre-service teachers s owed less 
than a 1.00 point increase in efficacy.  These standards comprised a positive growth in teacher 
self-efficacy and consisted of “welding equipment settings, such as wire speed, temperature, and 
polarity, (+0.94), “selection of personal protective equipment (PPE) for welding” (+0.79), 
“appropriate eyewear selection for welding” (+0.70), “organization and maintenance of a clean 
and safe work area” (+0.62), and “selection and use of fire extinguishers” (+0.57).   
Pre-service teachers experienced perceived gains in self-efficacy on all 26 skills 
standards of +0.57 or greater.  Further, these teachers also experienced perceived gains on all 
seven constructs.  The greatest amounts of perceived gains were documented for Brazing 
(+1.86), Manual Arc Welding (+1.48), and Oxy-fuel (+1.44), respectively.  The construct 






Comparison of Teacher Efficacy to Teach Selected Welding Skills Standard Prior to and End-of-
Instruction  
 













           
Welding Safety                                                                         
 Selection and use of fire 
extinguishers 
 3.59  1.17  4.16  0.99  +0.57 
 Selection of personal protective 





















 Organization and maintenance of a 










 Welding safety composite mean  3.86  1.11  4.53  .68  +0.67 
Welding process and procedure           
 Joint preparation for welding  2.88  1.33  4.19  0.80  +1.31 
 Weld testing for strength and 
defects 
 2.84  1.23  3.84  0.99  +1.00 
 Slag chipping (weld cleaning)  3.41  1.41  4.47  0.73  +1.06 
 Welding equipment settings, such  2.78  1.26  3.72  0.95  +0.94 
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as wire speed, temperature 
and polarity 
    
 Welding process and procedure 
composite mean 
 2.98  1.31  4.05  0.87  +1.07 
Welding knowledge           
 Electrode identification and 
selection 
 2.49  1.26  3.98  0.76  +1.49 
 Identification of major parts of 











 Shielding gas selection and usage  2.41  1.17  3.72  0.98  +1.31 
 Identification of welding errors, 
such as improper travel speed 










 Advantages of the gas metal arc 










 Welding knowledge composite 
mean 
 2.63  1.26  3.90  .91  +1.27 
Oxy-Fuel           
 Safety rules for handling oxy-











 Proper setup of equipment for oxy-  2.88  1.39  4.09  0.88  +1.21 
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acetylene cutting     
 Lighting flame adjustment and 
shut-down procedures of oxy-










 Oxy-fuel composite mean  2.84  1.39  4.28  0.86  +1.44 
Brazing           
 Proper surface preparation for 
brazing 
 2.21  1.11  4.33  0.91  +2.12 











 The purpose of using flux in 
brazing 
 2.34  1.18  4.05  0.89  +1.71 
 Brazing composite mean  2.26  1.17  4.12  0.92  +1.86 
Manual arc welding skills           
 T-joint fillet welding, using shield 
metal arc welding in the flat 










 Square groove butt joint welding, 
using shield metal arc 










 Manual arc welding composite 
mean 
 2.55  1.29  4.03  0.91  +1.48 
Manual Cutting           
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 Orange peel cutting of mild steel 











 Cutting mild steel plate at a 90 











 Cutting a hole in mild steel plate, 










 Cutting shapes in mild steel plate, 










 Manual operation of a plasma 
cutter 
 2.74  1.38  4.19  0.80  +1.45 
 Manual cutting composite mean  2.60  1.35  3.96  0.96  +1.36 
 Overall composite mean  2.82  1.26  4.12  0.87   +1.30 
            
Note. aPI = Pre-Instruction; bEnd of Instruction; Scale: 1 = No Confidence, 2 = Below Average 
Confidence, 3 = Average Confidence, 4 = Above Average Confidence, 5 = High Confidence 
 
Objective three sought to compare pre-service agricultural education teachers’ 
perceptions of the importance to teach selected welding skills standards prior to and at the end of 
instruction.  Twenty-six skills standards covering seven constructs were assssed.  Pre-service 
teachers experienced positive perceived increases on 19 skills standards, a perceived loss on five 
skills standards, and negligible growth on three skills standards (Table 3).  Specifically, it was 
found that the skills standards in which pre-service teachers experienced the greatest amount of 
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perceived increase from pre-instruction to the end of instruction was  “sl g chipping (weld 
cleaning)” (+0.43), followed by “proper surface preparation for brazing” (+0.38).  Pre-service 
teachers also experienced positive increases on the following skills standards: “square groove 
butt joint welding, using shield metal arc welding in the flat position” (+0.25), “organization and 
maintenance of a clean and safe work area” (+0.22), “safety rules for handling oxy-acetylene” 
(+0.22), “joint preparation for welding” (+0.22), “identification of welding errors, such as 
improper travel speed and excessive arc length” (+0.21), “electrode identification and selection” 
(+0.15), “selection of personal protective equipment (PPE) for welding” (+0.14), “manual 
operation of a plasma cutter” (+0.14), “T-joint fillet welding, using shield metal arc welding in 
the flat and vertical up position” (+0.12), “advantages of the gas metal arc welding (MIG) 
method” (+0.11), “identification of major parts of gas metal arc welding (MIG) equipment” 
(+0.09), “orange peel cutting of mild steel pipe, using a plasma cutter or oxy-fuel torch” (+0.09), 
“cutting shapes in mild steel plate, using a plasma cutter” (+0.09), “cutting mild steel plate at a 
90 degree angle, using an oxy-fuel torch” (+0.07), “welding equipment settings, such as wire 
speed, temperature and polarity” (+0.05), and “proper setup of equipment for oxy-acetylene 
cutting” (+0.03).   
Pre-service teachers experienced a decline in perceived importance on fiv skills 
standards.  These skills standards consisted of “weld testing for strength and defects” (4.43) (-
0.07), “the purpose of using flux in brazing” (4.26) (-0.05), “cutting a hole in mild steel plat  
using an oxy-fuel torch” (4.30) (-0.05), “lighting, flame adjustment and shut-down procedures of 




  Pre-service teachers were negligible in their importance perception change on three 
skills standards.  These skills standards consisted of “selection and use of fire extinguishers,” 
“shielding gas selection and usage,” and “advantages and disadvantages of brazing.” 
Additionally, pre-service teachers experienced positive importance perception increases 
on all seven constructs.  The greatest amount of perceived gain was observed in “Manual Arc 
Welding” (+0.18) followed by “Welding Process and Procedure” (+0.15) and “Welding 










Comparison of Teacher’s Perceptions of Importance to Teach Selected Welding Skills Standard, 
Prior to & End-of-Instruction  













           
Welding safety                                                                      
 Selection and use of fire 
extinguishers 
 4.76  0.57  4.76  0.51  0.00 
 Selection of personal 
protective equipment 










 Appropriate eyewear 











 Organization and 
maintenance of a clean 










 Welding safety composite 
mean 
 4.69  0.61  4.77  0.46  +0.08 
Welding process and procedure           
 Joint preparation for welding  4.33  0.66  4.55  0.65  +0.22 




 Slag chipping (weld 
cleaning) 
 4.12  0.92  4.55  0.63  +0.43 
 Welding equipment settings, 
such as wire speed, 










 Welding process and 
procedure composite 
mean 
 4.38  0.72  4.53  0.68  +0.15 
Welding knowledge           
 Electrode identification and 
selection 
 4.33  0.76  4.48  0.60  +0.15 
 Identification of major parts 











 Shielding gas selection and 
usage 
 4.51  0.63  4.51  0.60  0.00 
 Identification of welding 
errors, such as improper 
travel speed and 










 Advantages of the gas metal 













 Welding knowledge 
composite mean 
 4.37  0.73  4.48  0.67  +0.11 
Oxy-Fuel           
 Safety rules for handling oxy-
acetylene welding 





















 Lighting, flame adjustment 
and shut-down 











 Oxy-fuel composite mean  4.62  0.63  4.69  0.54  +0.07 
Brazing           
 Proper surface preparation 
for brazing 
 4.16  0.89  4.54  0.66  +0.38 
 Advantages and 





















 Brazing composite mean  4.21  0.88  4.32  0.76  +0.11 
Manual arc welding skills           
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 T-joint fillet welding, using 
shield metal arc welding 











 Square groove butt joint 
welding, using shield 











 Manual arc welding 
composite mean 
 4.21  0.89  4.39  0.69  +0.18 
Manual Cutting           
 Orange peel cutting of mild 
steel pipe, using a 











 Cutting mild steel plate at a 
90 degree angle, using 










 Cutting a hole in mild steel 











 Cutting shapes in mild steel 













 Manual operation of a plasma 
cutter 
 4.29  0.92  4.43  0.68  +0.14 
 Manual cutting composite 
mean 
 4.27  0.88  4.34  0.71  +0.07 
 Overall composite mean   4.39  0.76  4.50  0.64  +0.11 
            
Note. aPI = Prior to Instruction; bEnd of Instruction; Scale: 1 = No Importance, 2 = Below 
Average Importance, 3 = Average Importance, 4 = Above Average Importance, 5 = High
Importance 
 
Objective four sought to determine the need of pre-service curriculum enhancement in 
welding based on perceptions (prior to and at the end of instruction) of pre-service agricultural 
education teachers, using the Borich needs assessment model.  Mean Weighted Discrepancy 
Scores (MWDS) were assessed across all 26 skills standards.  Specifically, MWDS were 
calculated to determine where discrepancies existed prior to and at the end of instruction.  These 
scores indicate areas needed for professional development; the higher the MWDS, the higher the 
professional development need.  The MWDS for all 26 skills standards were higher prior to 
instruction than they were at the end of instruction.  The range of MWDS prior to instruction 
(8.74 to 2.23) was larger than the end of instruction (3.77 to 0.16).   
The top five highest MWDS skills standards prior to instruction were “shielding gas 
selection and usage” (MWDS = 8.74), “the purpose of using flux in brazing” (MWDS = 8.32), 
“proper setup of equipment for oxy-acetylene cutting” (MWDS = 8.31), “lighting, flame 
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adjustment and shut-down procedures of oxy-fuel welding equipment” (MWDS = 8.27), and 
“safety rules for handling oxy-acetylene welding gasses and equipment” (MWDS = 8.11).  
The top five highest MWDS skills standards at the end of instruction were “welding 
equipment settings, such as wire speed, temperature and polarity” (MWDS = 3.77), “shielding 
gas selection and usage” (MWDS = 3.25), “identification of welding errors, such as improper 
travel speed and excessive arc length” (MWDS = 2.99), “selection and use of fire extinguishers” 
(MWDS = 2.84), “orange peel cutting of mild steel pipe, using a plasma cutter or oxy-fuel torch” 
(MWDS = 2.67). 
Lastly, six skills standards were consistently in the top ten in terms of MWDS prior to 
and at the end of instruction.  These six standards consisted of “shielded gas selection and usage” 
(Rank = 1prior to instruction; Rank = 2end of instruction), “proper setup of equipment for oxy-acetylene 
cutting” (Rank = 3prior to instruction; Rank = 7end of instruction), “safety rules for handling oxy-acetylene 
welding gasses, and equipment” (Rank = 5prior to instruction; Rank = 10end of instruction), “orange peel 
cutting of mild steel pipe, using a plasma cutter or oxy-fuel torch” (Rank = 6 prior to instruction; Rank 
= 5end of instruction), “welding equipment settings, such as wire speed, temperature and polarity 
(Rank = 9prior to instruction; Rank = 1end of instruction), and “electrode identification and selection” (Rank 
= 10prior to instruction; Rank = 8end of instruction).  Skills standards that were in the top ten prior to 





Table 4        
Borich Needs Assessment Model 
Prior to  
Instruction 
   End of  
Instruction 
Rank  MWDSa  Skills Standard  Rank  MWDSa 
1  8.74 
 
 Shielding gas selection and usage 
 
 2  3.25 
 
2  8.32 
 
 The purpose of using flux in brazing 
 
 21  0.82 
 
3  8.31 
 
 Proper setup of equipment for oxy-
acetylene cutting 
 
 7  2.18 
 
4  8.27 
 
 Lighting, flame adjustment, and shut-
down procedures of oxy-fuel welding 
equipment 
 
 16  1.12 
 
5  8.11 
 
 Safety rules for handling oxy-acetylene 
welding gasses and equipment 
 
 10  1.86 
 
6  7.99 
 
 Orange peel cutting of mild steel pipe, 
using a plasma cutter or oxy-fuel torch 
 
 5  2.67 
 
7  7.98 
 
 Proper surface preparation for brazing 
 
 23  0.58 
 
8  7.76 
 
 Advantages and disadvantages of 
brazing 
 
 22  0.80 
 
9  7.65 
 
 Welding equipment settings, such as 
wire speed, temperature and polarity 
 
 1  3.77 
 
10  7.59 
 
 Electrode identification and selection 
 
 8  2.10 
 
11  7.46 
 
 Weld testing for strength and defects 
 
 6  2.46 
 
12  7.36 
 
 Identification of major parts of gas 
metal arc welding (MIG) equipment 
 
 9  2.01 
 
13  7.25 
 
 Cutting mild steel plate at a 90 degree 
angle, using an oxy-fuel torch 
 
 18  1.05 
 
14  7.08 
 
 Cutting shapes in mild steel plate, using 
a plasma cutter 
 
 17  1.12 
 
15  6.98 
 
 Square groove butt joint welding, using 
shield metal arc welding in the flat 






16  6.95 
 
 Identification of welding errors, such as 
improper travel speed and excessive arc 
length 
 
3  2.99 
 
17  6.79 
 
 T-joint fillet welding, using shield metal 
arc welding in the flat and vertical up 
position 
 
 13  1.46 
 
18  6.67 
 
 Manual operation of a plasma cutter 
 
 20  0.92 
 
 
19  6.26 
 
 Joint preparation for welding  12  1.62 
 
20  6.20 
 
 Cutting a hole in mild steel plate, using 
an oxy-fuel torch 
 
 19  1.04 
 
21  5.59 
 
 Selection and use of fire extinguishers  4  2.84 
 
22        5.59  Advantages of the gas metal arc welding 
(MIG) method  
 
 11        1.66 
23  4.07 
 
 Selection of personal protective 
equipment (PPE) for welding  
 
 14  1.24 
 
 
24  3.53 
 
 Appropriate eyewear selection for 
welding 
 
 26  0.16 
 
25  2.95 
 
 Slag chipping (weld cleaning) 
 
 24  0.37 
 
26  2.23 
 
 Organization and maintenance of a 
clean and safe work area 
 
 25  0.30 
 
Note. aMean Weighted Discrepancy Score (MWDS) 
 
Objective five sought to determine the relationship between pre-service agriultural 
education teachers’ perceived level of confidence to teach selected welding skills standards and 
final course grade.  All teachers’ end of instruction efficacy responses wer  av raged in order to 
create an individual mean efficacy measurement for each teacher in the study.  Individual self-
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efficacy means were then averaged to create a teacher self-efficacy me n of means score (4.11) 
for pre-service teachers in the study (Table 5).   
Also pre-service teachers’ end-of-instruction class scores were recorded, t ansposed, and 
averaged in order to create a final course grade mean score (78.07) (Table 5).  When correlating 
teacher self-efficacy and final course grade, the r-value was .29 indicating a positive, low 
relationship (Davis, 1971).  However, the p-value was .03, indicating that there was a statistically 
significant relationship (p = .03) between the self-efficacy measurement and end–of semester–
mean course grade of pre-service teachers.  Therefore, the null hypothesis was rejected. 
Table 5 
 
The Relationship between Teacher Self-efficacy to Teach Welding and Final Course Grade  
(N = 58) 
Teacher Self-efficacy  
  Grand Mean Score 
Final Course Grade  
Mean Score r 
 
p-value 
     
4.11 78.07 .29  .03* 
      
*Note. p = < .05; df = 56, Scale: 1 = No Confidence, 2 = Below Average Confidence, 3 = 
Average Confidence, 4 = Above Average Confidence, 5 = High Confidence   
 
Objective six sought to determine the relationship between pre-service agriultural education 
teachers’ age, sex, and perceived level of self-efficacy to teach selected welding skills standards.  
When comparing teachers’ age and welding self-efficacy, no relationship was observed (Table 
6).  As such, the null hypothesis was accepted indicating that there was no statistically significant 





Relationship Among Pre-service Teachers’ Age and Perceived Level of Self-efficacy to teach 
Selected Welding Skills Standards  
Variable Age 
  
Welding Self-efficacy -0.02 
 
Because the category of sex contained two potential sub-categories (mal  and female), a 
Chi-Square test was employed because Chi-Square tests are better suitd to provide more 
accurate information when dealing with two frequencies.  As such, when comparing techers’ 
welding self-efficacy by sex, it was detected that no statistically significant difference was 
observed (Table 7).  Therefore, the null hypothesis was accepted. 
Table 7 
Relationship Among Pre-service Teachers’ Sex and Perceived Level of Self-ef icacy to teach 
Selected Welding Skills Standards  
Variable  Sex 
   




Objective seven sought to determine the relationship between pre-service agricultural 
education teachers’ final course grade and level of previous work experience in welding.  It was 
found that there was no statistically significant relationship (Þ = 0) between previous work 
experience in welding and pre-service teacher’s final course grade (Tble 8).  Thus, the null 
hypothesis was accepted.  
Table 8 
Relationship Among Pre-service Teachers’ Final Course Grade and Previous Work Experience  
Variable  Previous Work Experience in Welding 
   
Final Course Grade  0.19 
 
Objective eight sought to compare the pre-service agricultural education teachers’ level 
of technical knowledge in welding prior to and at the end of instruction.  On the 100 point 
examination, students averaged a grade of “F” (M = 58.41) prior to instruction.  On the same 
examination at the end of instruction, students averaged a grade of “C” (M = 70.21).  Students’ 
mean knowledge scores grew nearly 12 percent (11.8%) throughout the semester.  Standad
deviations remained nearly constant.  However, students’ minimum and maximum scores grew 
by 12 percent on prior and end-of-instruction tests, respectively. Pre-service teachers 
demonstrated a statistically significant increase in welding technical knowledge (p = .00) at the 
end of instruction when compared to their “prior instruction” scores.  Therefore, the null 
hypothesis was rejected in favor of the alternative hypothesis indicating there was a statistically 





Pre-service Teachers’ Level of Technical Knowledge in Welding Before and After Instruction 
  Range  




      
Prior to Instructiona  58.41   13.42 28 84 .00* 
End of Instructionb 70.21 13.43  40 96  








CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 
Purpose of the Study 
The purpose of this study was twofold: 1) to determine OSU pre-service agricultural 
education teachers' knowledge of mechanical agricultural skills standards related to welding; 2) 
to assess OSU pre-service agricultural education teachers’ perceived levels of self-efficacy to 
teach welding skills standards in the Oklahoma secondary agricultural mechanics curri ulum.    
Research Objectives 
1. Describe selected personal characteristics (age, sex, major, prior welding employment 
experience) of pre-service agricultural education teachers.  
2. Compare pre-service agricultural education teachers’ perceived level of self-efficacy to 
teach selected welding skills standards before and after instruction. 
3. Compare pre-service agricultural education teachers' perceptions of importance to teach 
selected welding skills standards before and after instruction.  
4. Determine the need for pre-service curriculum enhancement in welding, based on the 
perceptions (prior to and at the end of instruction) of pre-service agricultu al education 
teachers, using the Borich needs assessment model. 
5. Determine the relationship between pre-service agricultural education teachers' perceived 
level of confidence to teach selected welding skills standards and final course grade.  
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6. Determine the relationship between pre-service agricultural education teachers' age, sex, 
and perceived level of self-efficacy to teach selected welding skills standards. 
7. Determine the relationship between pre-service agricultural educations teachers' final 
course grade and level of work experience in welding. 
8. Compare pre-service agricultural education teachers' level of technical k owledge in 
welding before and after instruction. 
 
Population 
The population for this study consisted primarily of pre-service agricultural education 
teachers enrolled in MCAG 3222–Metals and Welding at Oklahoma State University in the fall 
of 2009.  A total of 58 participants completed both questionnaires, prior to and at the end of 
instruction.   
Research Design 
The research design used in the course of this study was descriptive-correlational.  
Researchers utilize correlations when attempting to determine the exist nce and magnitude of a 
relationship between two variables (Creswell, 2008).  “Descriptive statistics present information 
that helps a researcher describe responses to each question in a database as well as determine 
overall trends in the distribution of the data” (Creswell, 2008, p. 638).  Descriptive and 
inferential statistics were used in this study.  Specifically, means, stadard deviations, 
frequencies, and correlations were employed to answer research objectives.  Additionally, the 
researcher utilized the Borich needs assessment model (Borich, 1980) to determin  areas in need 
of welding improvement for pre-service teachers at OSU.   
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  The instrument used in this study consisted of three sections.  Section one of the 
instrument was utilized to capture pre-service teachers’ self–perceived confidence and 
importance ratings on 26 welding skills standards.  Section two was designed to measure the 
welding knowledge proficiency of pre-service teachers.  Finally, section three was employed to 
gather personal characteristic data from survey participants.  Measurements of knowledge, 
efficacy, and importance were collected prior to and at the end of instruction via survey research.  
The researcher utilized student survey responses for efficacy and importance to calculate 
MWDSs.  MWDSs were used to determine where deficiencies existed so that curricular 
enhancement could be identified.   
Data Collection 
Data for this study were collected prior to and at the end of instruction in MCAG 3222–
Metals and Welding during the fall 2009 semester.  The survey instrument used to assess 
knowledge, confidence, and importance was identical for both data collection points.  The initial 
survey was administered on August 17, 2009 to all students enrolled in the course (n = 60).  The 
end-of-instruction survey was administered on November 23, 2009.  Only students who 
completed both instruments were included in the study (n = 58).  All skills standards utilized for 
the development of the instrument were reviewed within course content; thus, no questins were 
removed from the data set for the sake of maintaining accurate data. 
Data Analysis 
Identification of survey participants was necessary for data analysis in an effort to match 
each persons’ data responses prior to and at the end of instruction.  To achieve this task, all 
participants were issued a confidential, random numeric identifier.  Particip nt identifiers 
remained constant on all scantron forms throughout the duration of the study.  All scantron forms 
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were delivered to the University testing and assessment center at OSU for scanning and scoring.  
The testing center uploaded initial data into Statistical Package for the Social ciences (SPSS) 
16.0, 17.0 and/or Microsoft Office Excel (2007).  Descriptive and inferential statistics (i.e., 
means, standard deviations, frequencies, t-tests, and chi square) were used to describe and 
explain relationships among study variables.  
Additionally, to assess pre-service welding training needs of the potential teachers in this 
study, the Borich needs assessment model was employed.  The Borich needs assessment model is 
a three step–data analysis tool that identifies the skills most needed for in-service and pre-service 
training.  According to the rationale developed by Borich (1980), the model serves to evaluat  
the relationship between what a teacher is able to do and what a teacher should be able to do.  
The Borich model attempts to accomplish this feat by determining a MWDS for each construct 
or item in the study.  For pre-service teachers involved in this study, MWDSs were determined 
by first subtracting teachers’ confidence rating from teachers’ importance rating for a particular 
skill which yielded a Discrepancy Score.  Discrepancy scores were then multiplied by the mean 
importance rating for the designated skill, to produce a Weighted Discrepancy Score.  After 
calculating a MWDS for each skill standard, the researcher ranked all skills standards from 
highest MWDS to lowest MWDS to determine the standards which were greatest in n ed of 
further instruction (Borich, 1980).  By comparing prior instruction MWDS scores t  nd of 
instruction MWDS scores, implications could be made concerning growth caused from course 
content, as well as identifying areas in need of further training.   
Summary of Findings 
The greatest majority of participants in this study were males (74.14 %) who were 22 
years of age and older (46.55 %).  Over one half of the participants (58.62 %) had no formal 
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welding experiences prior to enrolling in the MCAG 3222–Metals and Welding course.  
Incidentally, 10 participants (17%) had three or more years of welding experience. 
It was concluded that the MCAG 3222–Metals and Welding course had a positive impact 
on pre-service teachers’ perceived abilities to perform welding tasks.  Thi finding supports 
Bandura’s (1997) self-efficacy theory.  Specifically, it can be implied that teachers’ achieved 
mastery experiences (Bandura, 1995) throughout the duration of the course, which enabled them 
to feel more confident in performing all welding skills standards.  As such, these teachers should 
be more confident to teach these skills standards to their future students (Tschannen-Moran et al., 
1998).   
Conclusions 
Objective 1: Describe selected personal characteristics (age, sex, major, prior welding 
employment experience) of pre-service agricultural education teachers. 
The majority of participants in this study were male agricultural education majors who 
were 22 years of age and older.  This finding is somewhat contradictory of Saucier et al’s. (2010) 
study which found that “the typical school-based agricultural education student teacher in Texas 
is female, 22 years of age, and from a rural community with less than 10,000 residents” (p. 12).   
Over one half of the participants in this study had no formal welding experience prior to 
enrolling in the MCAG 3222–Metals and Welding course.  Nearly 25 percent of these 
participants had between one and three years of welding experience, and 10 participants (17%) 
had in excess of three years of welding experience prior to taking the course of interest.  Based 
on previous research by Knobloch and Whittington (2002) it can be assumed that teachers’ 
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former welding experience would be important in improving teachers’ overall l ve  of self-
efficacy. 
Objective 2: Compare pre-service agricultural education teachers’ perceived lel of self-
efficacy to teach selected welding skills standards before and after instruction.  
 It was concluded that the MCAG 3222–Metals and Welding course had a positive impact 
on students’ perceived levels of confidence to perform necessary welding tasks.  Overall, 
students gained 1.30 points of confidence (on a 5–point Lykert scale) on all welding skills 
standards at the end of instruction.  This finding aligns with Bandura’s (1997) self-efficacy 
theory in that efficacy is based on experience.  As such, perhaps these students were able to 
achieve mastery experiences (Bandura, 1995) on these welding skill standards throughout the 
duration of the course, which enabled them to feel more confident at performing all welding 
skills standards.  As such, these teachers should be more confident at teaching these skills 
standards to their future students because efficacy leads to successful teaching (Tschannen-
Moran et al., 1998). 
 Prior to enrolling in MCAG 3222–Metals and Welding, pre-service teachers were most 
confident in their ability to perform the skills standards related to welding safety.  Teachers were 
least confident in their ability to perform skills standards related to brazing.  Conversely, at the 
end of the semester, pre-service teachers remained most confident at performing the welding 
safety construct.  This finding contradicts numerous research studies regarding the professional 
development needs of current agricultural education teachers in the area of safety (Dyer & 
Andreasen, 1999; Forsythe, 1983; Foster, 1986; Jarrett, 1967; McKim et al., 2010; McMahon, 
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1975; Rosencrans, 1996; Saucier et al., 2010a; Saucier et al., 2010b; Strong, 1975; Swan, 1992).  
At the end of the semester, students were least confident in their welding knowledge. 
 Objective 3: Compare pre-service agricultural education teachers' perceptions of 
importance to teach selected welding skills standards before and after instruction.  
 Pre-service teachers perceived welding safety to be the most important skill standard 
prior to and at the end of instruction.  This conclusion supports a previous finding by Slusher 
(2009) who found that general farm safety was a highly sought after competency of agricultural 
industry experts when employing high school graduates in the animal science industry.  F r her, 
pre-service teachers rated all 26 welding skills standards “above average” in importance.  This 
finding exceeds the conclusion drawn by McKim et al. (2010) who noted that “nearly all of the 
competencies [of Wyoming agriculture teachers] were determined to be at least of average 
importance, nearly half of which were perceived as being of above average importance” (p. 140). 
 Overall importance means from beginning to end of instruction assessment showed an 
increase of +.21 points on a 5-point scale.  Although this increase is not as steep as the erceived 
change in confidence, it should be noted that importance ratings were higher than confidence 
ratings for all skills standards.  So, there was not as much room for growth in this area.  Further, 
it should be noted that the importance ratings were higher than confidence ratings on each of the 
welding skills standards throughout the duration of the course.  This finding aligns with previous 
research by Radhakrishna and Bruening (1994) and Robinson, Garton, and Vaughn (2007) who 




Objective 4: Determine the need for pre-service curriculum enhancement in weld g, based on 
the perceptions (prior to and at the end-of-instruction) of pre-service agricultural education 
teachers, using the Borich needs assessment model. 
 Pre-service teachers’ agricultural mechanics skill needs changed from “shielding gas 
selection and usage,” “the purpose in using flux in brazing,” and “proper set up of equipment for 
oxy-acetylene cutting,” prior to instruction to “welding equipment settings, such as wire speed, 
temperature and polarity,”  “shielding gas selection and usage,” and “identification of welding 
errors, such as improper travel speed and excessive arc length” at the end of instruction.  Overall, 
six skills standards remained the same throughout the duration of the course.  Specifically, these 
six were “shielding gas selection and usage,” “proper set up of equipment for oxy-acetylene 
cutting,” “safety rules for handling oxy-acetylene welding gasses and equipment,” “orange peel 
cutting of mild steel pipe using a plasma cutter or and oxy-fuel torch,” “welding equipment 
setting such as wire speed, temperature and polarity,” and “electrode identification and 
selection.”  This finding is similar to research conducted by Saucier et al. (2010) who noted that 
two of the five most pressing professional development needs consisted of helping agricultural 
education student teachers in Texas make repairs to agricultural mechanics laboratory equipment 
and practice safety in the shop while handling dangerous and hazardous materials.  However, the 
findings listed above refute research conducted by Johnson, Schumacher, and Stewart (1990) 
who found that agricultural mechanics laboratory management in-service training needs of 
practicing teachers in Missouri were primarily based in agricultural mechanics safety.    
Objective 5: Determine the relationship between pre-service agricultural education teachers' 
perceived level of confidence to teach selected welding skills standards and final course grade.  
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At the end of instruction, pre-service teachers perceived themselves to be “abov  
average” in their ability to teach welding skills standards.  Teachers’ final course grade in 
MCAG 3222–Metals and Welding resulted in a “C” (78.07%), which produced a positive, low 
relationship, according to Davis’s (1971) convention.  Further, this finding was statistically 
significant, thus supporting Bandura’s (1997) theory of self-efficacy that as n individual’s belief 
in his or her abilities to perform a given task increases, so does that person’s performance. 
 
Objective 6: Determine the relationship between pre-service agricultural education teachers' 
age, gender, and perceived level of self-efficacy to teach selected welding skills standards. 
In reference to research objective number six, there was a low, negative relationship that 
existed when comparing teachers’ age and welding self-efficacy.  As such, this finding was not 
statistically significant.  Therefore, it can be concluded that pre-service teachers’ age and their 
level of welding self-efficacy were not closely related.  Further, when comparing sex and 
welding self-efficacy, it was noted that no statistically significant relationship existed.  This 
finding contradicts research by Lafferty (2004) who found that females felt incompetent at 
teaching various agricultural mechanics skills. 
Objective 7: Determine the relationship between pre-service agricultural educations teachers' 
final course grade and level of work experience in welding. 
When comparing previous work experience in welding and pre-service teacher’s final 
course grade, no statistically significant relationship was found.  This finding is interesting as 
Bandura’s (1997) theory would imply that positive experience would lead to higher levels of 
performance.  Knobloch and Whittington (2002) found that former teaching experience 
76 
 
improved teachers’ overall level of self-efficacy.  However, this study di  not yield similar 
results.  Perhaps these pre-service teachers did not receive positive experinces in their previous 
work settings and thus had to “unlearn” bad habits once they enrolled in MCAG 3222 – Metals 
and Welding.  
Objective 8: Compare pre-service agricultural education teachers' level of technical knowledge 
in welding before and after instruction. 
It was noted that pre-service agricultural education teachers improved their scores on 
their knowledge of welding by nearly 12 percent.  OSU pre-service teachers went from failing 
the knowledge test prior to instruction to passing the same test with a grade of “C” at the end of 
instruction.  This improvement in student achievement was determined to be statistically 
significant.  As such, it can be concluded that the 16-week MCAG 3222–Metals and Welding 
course allowed students to improve their level of technical welding knowledge significantly.    
Recommendations for Future Research 
It is recommended that this study be replicated in other states.  It is possible that the 
results would be similar to the findings in this study.  Yet, different states might be emphasizing 
skills other than welding.  For instance, with the prominence of “green” energy (i.e., alternative 
energy), it stands to reason that some teacher preparation programs might be introducing or 
considering integrating alternative energy into their existing curriculum to better serve students’ 
needs in the 21st century.  Agricultural mechanics courses are a natural “fit” for teaching 
students about alternative energy and the implications it has on agricultural education.  As such, 
it is important to determine what other bordering states are teaching their pre-service teachers in 
agricultural mechanics.  Further studies should also assess ways to integrate alte native energy 
principles into the existing agricultural mechanics curriculum at OSU. 
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In that spirit, future research should assess pre-service teachers’ knowledge and self-
efficacy to teach other agricultural mechanics content areas outside of welding.  For instance, 
what knowledge and level of self–efficacy do teachers possess in areas such as concrete, 
plumbing, and electricity?  Future studies should explore these phenomena. 
 Future studies should also assess why these pre-service teachers had the least amount of 
growth in welding safety.  Former research (Saucier et al., McKim et al.) has indicated that 
safety is always a recommendation for in-service training and professional development 
workshops regarding current agricultural education teachers.Perhaps teachers were most 
confident in teaching the welding safety construct because they were exposed to a high level of 
safety precautions as secondary agricultural education students.  Bandura (1995) stated that the 
physiological and emotional states of individuals can impact a person’s self-efficacy.  Therefore, 
maybe these students have been influenced by their former teachers to practice safety and are 
thus more confident in their abilities to perform and teach safety.  Regardless, future research 
should explore this phenomenon more closely due to the liability associated with safety,
especially as it relates to teaching secondary students in the agricultural mechanics laboratory. 
 Future research should also be conducted with current teachers in the field to determine 
their needs regarding welding skills.  Specifically, this study could be replicated with a cross-
section of teachers in the profession.  Then, their results could be compared with the results of 
this study to determine if the deficiencies of technical skills identified n this study are consistent 
across the profession.  If the responses are congruent with this study’s fin ings, then wholesale 
changes to the curriculum should occur.   
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This group of pre-service teachers should be followed throughout the early stages (~first 
three years) of their career as teachers.  Longitudinal data should be accumulated which would 
help researchers determine which skills teachers learn in the field and how and if they improve 
on their deficiencies while teaching.  Further, because experience leads to self-efficacy (Bandura, 
1997; Knobloch & Whittington, 2002), it is important to identify if and when teachers become 
confident in their abilities to fully master and use all agricultural mechanics welding equipment.   
Lastly, future research should be conducted on these teachers’ future students to 
determine how teacher self-efficacy affects student performance.  For instance, because mastery 
experience is the most effective way of creating self-efficacy (Bandura, 1997), it would be 
important to determine if the pre-service teachers who had higher self-efficacy and knowledge 
scores per this study were able to assist their students in achieving higher end-of-the-year state-
mandated examination scores as opposed to the students of teachers who had lower self-efficacy 
and knowledge scores. 
Recommendations for Practice 
 Faculty at higher education institutions should be concerned about improving their 
clienteles’ employability (Robinson, 2006).  In this case, the clientele are future secondary 
agricultural education teachers who will likely instruct students enrolled in agr cultural 
mechanics courses.  As such, it is recommended that the MCAG 3222–Metals and Welding 
course be modified to focus more on “shielded gas selection and usage,” “proper setup of 
equipment for oxy-acetylene cutting,” “safely rules for handling oxy-acetylene welding gasses 
and equipment,” “orange peel cutting of mild steel pipe using a plasma cutter or oxy-fuel torch,” 
“welding equipment, such as wire speed, temperature and polarity,” and “electrode identification 
79 
 
and selection.”  These six skills should be a priority of the course due to their top ten ranking 
prior to and at the end of instruction based upon students’ MWDS. 
 Further, because students rated all skills as “above average importance,” then they all 
should be retained in the MCAG 3222–Metals and Welding course.  However, the course 
curriculum should be enhanced to emphasize the six previously mention skills.  Then, once those 
skills are satisfied, it is recommended that emphasis be placed on helping students “identify 
welding errors, such as improper travel speed and excessive arc length,” as t is skill went from 
being last in terms of a skill needed for curriculum enhancement prior to instruction to the third 
most needed skill for curriculum enhancement at the end of the semester.  
 Because there was a statistically significant relationship between pr-service teachers’ 
self-efficacy and final course grade, it is recommended that MCAG 3222–Metals and Welding 
continue allowing student experiences in welding in an effort to increase their level of mastery.  
Perhaps these students could work in groups or teams to receive additional “observation and 
modeling” regarding effective welding practices.  Badura (1997) noted the impact vic rious 
learning can have on an individual’s level of self-efficacy.  So, perhaps students’ efficacy would 
elevate higher if they worked in teams to achieve tasks.    
Implications  
Why is it that these pre-service teachers appear to have the lowest need for ad iti nal 
information regarding safety as a construct area?  Could it be these students struggle to self-
regulate?  Perhaps they are overly confident in their ability to practice safety while welding.  
Knobloch and Whittington (2002) found that student teachers can be overly confident in their 
abilities to perform certain skills related to teaching.  So, perhaps these teachers are similar to the 
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student teachers in Knobloch’s and Whittington’s study in age and maturity level, and they too 
were overly confident in their abilities.  Or, maybe these students are confident in their own 
ability to practice safety but have not yet fully considered the extent to which they will have to 
“model” safety to secondary students. 
Another interesting finding was the fact that prior work experience did not affec
teachers’ level of self-efficacy.  Why not?  It would seem that through Bandur ’s (1997) self-
efficacy theory that experience would enhance self-efficacy.  Perhaps the type of experience 
students received was not positive.  “Unlearning” bad habits can be time consuming and 
difficult.  As such, current agricultural education teachers should monitor the instruction being 
offered in secondary agricultural mechanics courses in an effort to ensure that studen s receive 
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